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*l*}al Alz]-^O.S. 8]-7>^ ^-§; ^ AV7l -B-^i -M tfl^l ^T^H # 

71 ^-^ -R-*H$Hr A}Z^-^ ^ AjjAVo. 7>xH ^*Rr tfl^ ^7>^, 

^71 &s.% ^oii <H*1<5>^ iLJL^M- if-^cf. ojc^i aj-e}-, ^ ^ofl aj- 

€• €71^^ ^fefl^lr 7H-3HH ^ o]§>^ 7 >X1^1 BH^-g; ^-g-*}^ Cfl^ ^7>^> 

£ 2a 
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^Efl^l ^71^-^ cjifeM ^ ZL ^2:^ {Template type electrophoret ic 
display and manufacturing method thereof} 

51 la ^ 51 lb^ #efl 7l^ofl ^7l^^ clif^lf ^*\7) ^^oIji, 

£ 2a £ 2c^ £ <g oi) o]] nj-s. hh^^ ^Eflo] ^71^^- r^^eflo)^ ^ 

51 3a ifl*l £ 3c^r °M 4€r ^7l^^ i=l^#3Ml- ^ 

£ 5a ifl*l £ 5e^ ^7l<^^ t^^eflojofl ^-g-^J ^o^S] e»^-|- 

51 6a ^ 51 6b^r ^ -g- ^7^^ r^^efloHl ^fl-g-s] ^ ^ ^o^oj ^ 

^51 ^ ^^£o)4. 
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^7]<^^(^7l o]^., electrophoresis) °l-g-*r ^7l<3^ l-3M(*l*} 

^ ^r°Hl &7}#o] <&7}S\& cfl^ ^7>l-ol o)-^^ ^-g; -g--g-^ ^# 

^7l<g-^ ^^o)^, #7l#ol o]7>S]^ Tjo-oi] tfl^s} o g7>-i-( charged particlesH ©1 
^*Rr sHtri=h -fMl (fluid) ifl<HM ^7l^-^ol ^*>^, cfl^i^ ^7>«-8: = 

2fl^L(viscous drag), # «K charge ) , -fMfl^ ^(dielectric properties), ^l7>^ *l7l# 

^ ^fl7l (magnitude of applied electric fieldHl ^*fl*l #£(velocity)S °l-g-5}7fl 

°l^tr #7l<8-§- ^#3H(*1*1- #o])^ Aj-oltb ^(different color)^ -ft-*fl 
(dielectric fluid) °] (suspended) 9X^r fr7 r *l 5E^ ^r7M 7>^] 

«a*Kparticle)* °l-g-*H ^ A o v * ^^trcf. ^, tr7 r *l ^7>*1 o}^ ^ 0 Kg- og 

*W ^7l^-o] o]7>£]^ A-ls. l&tfl^ ^ - ^7>^ ^71^-4 tiVrfl 
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« A^. #^"§r *g=*H ^ £43. 4|#4 ^151-1- o.S(visually) 

^7]^-^ oj-g-^ c^f-efloj^ ^-o>^^(bistablity)-i: 7>^cf. ^, o] 7 >^ #7] 

*cM °l^oflSL ^T^l ^ ^ 0 Kg- -fi-*l<5>Jl &4. oj<2|- ^ ^SLS. <?! 

*1H 1970^ i^A} ^-g- ^7)<^^ ol-g-^V tiU}^ ^i#^o]7l- afiA^ 

^ <£^-7> ^^sl^cf.d. ota, J. Ohnishi, and M. Yoshiyama, Proc. IEEE 61, 1973 
p. 832) ZL&m #7}<%%- ^ 0 Kg. o]^ rq^eflo]^ ol^ofl ™^] 7 \ oicf. ^ -fi.*fl tflofl 
5U^r tfl^ <a*>4 ^51(density)4 -fMI^ £Jh« ^-^*>7fl fl^, tfl^sl 

(agglomeration)^ #-g-3H e ^^§o] £)&4.(p. Murau and B. Singer, J. Appl . 

Phys. 49 1978 p. 4820) 1980^-^ 1990\itfl o]^% ^-afl^-i- *M*r*l *«fl ^t 1 

1996^ MIT Media Lab.^H £-e|£H E-InkAHMfe A}-g- 

*H 35. °1 3 ^ *M*1-a34 (^Itf^ ^ ^6262706^, ^ff^ ^ 

*ll 6262833 Jl, ^l5916804JD. 4°lH3. ^-g-*>^ ^ *>■§■■& 

^ 3X7} nfl^-ofl #ei^El5}- £ -§-^^<KI #0^^ ^cf. uHaS. ^Bfl^ ^ 

^, £ ^(binder), ^#^(capsule film), <a*h ^ -fr^S)- #^#^r £ 

Jf- ^^o.s #-g-^ (compatibility)^: 7>7^o> ^4. ^l} pHHS. H7^ 100 - 

200 ??m ols.3. <&^\n ^4*2] l-ei^E^s}- ^ *fl^^ ^fe s.^ _ ^ 7 }. 
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1020020067049 #^ H*}: 2003/9/27 

*] ol#3 AUJ-o 7> ^l - ^ ^ o^o^ ^71*3^- ^#<*fl 2\n °l**Hr 

el 434t> -testis}- ^ -§-^-g-« °>7lt!rcf. ojei^- clifellolt <l2M?J4. 

<13> JE la ^ -£ lbTr ^2fl 7l#ofl Of^- ^71 C]i#Eflol» ^^§>7l ^ ^JEol 4. 

<14> £ la# ^S*}^, £ lafe &7)#o) ol7>£)^l ^ ^-fS} ^Eflo] ^l^-f- tji 

#3H1- ^*Kr 5L^°]4. ^71^^ C]i#eflcl^ JjL^ cc^ J=^}-^ c£i=- ^°H1D 3 

ofl ^(13) g ^ ^^-(15)^1 $^sq<H $14. #71 ^ a.5:^-(l5) ^Hl 

*H=L5. ^#(17)ol ^S)<H a o >71 pj-ol^s. ^#(17)^r ^ 4M1|(1?), <&$\ 

1- 7^ «HaH <a^>(21) £ -g-<3} ^*V1- 7>^1 <9^K23)S. SUtf. ^71 ^ 3^ 

-a.S^(15)^r ^71 ^-^(13)^ JULJL^Kn. n>olHS ^#(17)4 ^^^1^^ ^ 
#71 n>o]3^ ^#(17) #<Hlfe *}°}3.S. ^(17) ^ 7 1^^ ^#^- oj-g-^ o] 

•^^17171 ^ HI *>4^ #-^-^q-(25)ol #71 #Jf ^^-(25)51 o>eflofl^ # 

^ iS^-(24)ol #7l #JjL 3^(25) SHfe- ^ ^^(27)01 ^^S\o] 

<15> £ lb# %T-^>^, £ lb*r ^7l#o] ol7}-£]^ ^^-^ ^ ^7l<^^ t^#3H 

» ii^Rr 51^14. ^, #7l#ol ^]7>5]^ ^-f P>ola^ ^#(17) i4W 5£fe rfl^i€ °J7> 
^-o. ^ « j-o^ ^o_ S ol^^Tll ^uf. ol^^j- cfl^ ol7>o| ol^O.^. oj^H A] 
z>^c] ^g).- ^. % v^. - oicf. 

<16> ^7l<^^ r^^l-sflol^ u>oi 3S ^#(17) iflofl 4^ 7>^1 ^f- 

7^1^ C^S} ^7>l-Ol ^T^Rr ^-f, tfl^Sl ^ AflO] cfl^ 
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^171 3*«M ^e]7> Jl^q-. ole^ *]3H5= Ir^^Ji tfl^ °J7>7> 

efloHH «a^!4^ tfl^^^> ^ 0.^1 -^s. ^ ^ 7>ai^ o§<* oi^>o] ^ 3. 

*l*Hr ^ 3^4, #7l ^ ^ #ofl ^Aj^ ^>«- ^ iLJ^V^ a o V 7 ] ^a. ^ ^^PV 
#41 ^^1^ vfl-*MI 7}AlfAj cg« ^ 4^ 7 fl ^H]^ £<3#<J) ^^4, Aj-7] # 

$;7}*1 ^#-g- 7M^r -fMI^, #71 -f^ ^1 xflofl £#£] o] 

SiJl #71 -B-^i -Ml 4^ A]^ O.S cfS. aWaV^ 7 |_^ ^71^-ofl ^^O.S. -g^Br Tfl^i 

#7l ^<a^2l $H o.^ ^l^Hr #-?- ^ #^ 5. 

#71 <^A>^ #71 -ff-Ai -fr^S]- Wl^ol ol^o^. + olcf. Aj-71 cfl^ 

°d*Rr ^<3#3 i3}^^o| ;&o} S 7l^.^ A^g- ^0.5. ojifLo^^ ^ol tifeJ-Al^cf. # 7 j 
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<2i> ^ ^ ^. 7l ^s^^ t^ej- ^ tms. ^ # 7 i 

£c^S] #4 ^ 3 7l^ 10~400nm^l ti>^^>rf. # 7 1 

#4 1- A>ol^ ta^ 100nm ^711- 7}*lfe ^o] tiV^-ai^cf. ^-71 aj^sl ^ 

1-^4 ^°l^r lO-lOOOjtffli'?] ?H 
<22> ^-7) ^^g. ^ o]^ ^d^ S o^o^ ^ oj^ ^ ^a. ^rxg. 

¥7l #, -8-71 # Hl^r ^-71 #4 -^-71 #o] ^7fl^ 

ojs^^ ^ oiq._ ^-7] S}Jf Jf^tb -¥-7l#, -H-711- -?-7ll-32f -B- 

7l#oi ^fl^ o^o^ ^ oicf. 4>7l M# -¥-711-, -e-7l# 

iE^r ^7l#4 -H-7l#ol €tJ"lS °1^°1^ ^ ^4- 

<23> ^-71 Cf^ 71^^ 4*fl» ^*>7l 3*H, ^7l^^ Cl^ellol^ afl^ig 

£ 7Mt A J ^ °1^4 4^7fl *i<S^4 ^#^-1- *)l2:*Rr 51 i"t*Vcf. ^71 

^fls ^-^H ^sH^cf. ^71 ^<a^£l ^#^si *4H|, *V7M Afl^ 7H^ 

314 -fr# -M 01^1 5^U ^71 -B-*} -Ml^Hr ^m^^-s. 7>^H ^71 

#6fl 0. S ^^>^ tfl# <y7># i^Hr ^7>oj 3l . ^A^t}. ^-71 xj^ci af - 

^<£^4 ^§^4 4^1 isL^M Jf^-sH SZ^ *fl2 ^(#-¥- ^ 3^ ^ tt) 

<24> AV 7 1 ^o^o} ^-^nV ^ A>^o^ ^^f ^ 0I4. ^1 

^^^sl ^#31^- ^4 se^ ^ 71 ^ ^AVs]-^ ^-i-^^l ^#^-1- ol^-^H efl#el 
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7}# °l-§-*H ^€^-2.5- ^ $14. #7l e)l#B]7Hr § 

sHJ oj-g-^H ^<8« ^ $14. 

<25> A o V 7 ] ^^>0 0 i a7 > 7 ] *H 7><a- SE^r 7l^)^O.S ^<a#si «^ # ^cfl ^ 

$14. #71 ^7foj 37 }. _f>.^ * ^€ ^ $14. #71 ^ 

-8: *>4 °1#^ ^^-S =r $14. 

<26> #^*> £ ^oll 4€- ^71^^- cl^S^ol^ <3<* ol^ ^o. 7> ^^ 

if2fl°lr 4l£}# 551 711 ^ Si ^ $14. 

< 27 > o^v, *i w-^-i; a. ^AHi-i-^ -y-Afl*! ^^4. ^14, 4^1 41 

*l*Kr £ ^^1 ^AHU-O. 7M c^a ^Efl^. ^€ ^ $1-°^, ^^7> 4 

-g-ofl #£*Rf ^H#ofl *>^5l^ 3J£ ^>M4. ^ojit^ # <37jHH ^3 Si 

*1^ 7>^1 *HX| -g- ji4 ^sMI ^^*>7l ^sl^H^r ^oicf. 

^ n HLfe ^^l-^l 371 HL^ ^Jfe ^H^l 41 *H 4#£H^ ?H4. SEtl, 

^ BVol 4€- ^ 7l*fil »fl(#)»41 $144^ 7l7fl3 #71 ojTg tq-o] # 7 ] cj-^ 

Bl-ol ^6fl ^5. $}JL, ZL A>oHl 2113S1 4€- ^o] 711*11^ ^£ &4. 

<28> 5L 2a MJ*1 £ 2crr <aj cflofl n}^ ^Bflo^ ^7^^ 4^#ii)H» ^ 

^£#olt+. 
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<29> £ 2a» .£ 2a^ #7l^M ^]7>5]^ ^ ^-f-^ ^Efl£) #7l°j^- i^^l-eflol 

♦ J±o}^ SL^t}. £ ^3 <U #7l<^ ^l-3Mfe ^^-(101) 3H1 *H*- 

#^-(103) ^ ^ J±JL^(105)ol 

<30> AV 7 ] ^(103)^ ^M- <$7] ^ ^(lOl)^r 

*1 ^tbtq-. oitcH, av 7 i ^ ^(103)£ ^ -¥-7l#, 

^(103)£ ^ oH, ^7} is}^- ^(103)^ M# ^-71 #, ^. 

-fMl" -¥-711-4 -H-7)#o] £*J^ A o V 7l ^ ^ J£JL 

*K105)£: ^"71 SH^^KHH)* iLJl*}:n. ^#^(107)4 £-bH 7)51 «a*|-#°l ^ # 

^"(103)^1 ^M^tt ^J-i: «oM^ ^* <r^4. 
<3i> Aj-7] SJL^ios) tfofl^. 7>a1^ oj^ o]^ ^.(109) (400 nmol^l-^ #)-g; 

7>^1 ^<3^4 *»#^(template, 107)<>1 ^^ji #7l #(109)£- ^<3^ ^#^(107) 

^Y^l 44^11 %^$*) 9X^. £ ^H1°1H, A oM ^<?i^4 ^#^(107) #(109)3 3 
7]^ 10~400nmS. ^4. #71 ^<a^4 ^#^(107) 4^ #(109)4 #(109) 7>3 
£ lOOnm o]t}B) a 7l# 5>o.u} 7>^*}^ ^ 3.71$ ^ ^o] 4^3) ^4. Aj- 7 ] 
^#^(107)4 ^o]^ 10-1000/miS. tt4. 

<32> Aj-71 ^(109) Ifl^m *14"3 O.S. f 7 }7l AflAj-^ 7 >7>1^ -B-^i -^1(113)4, A oM 

-^1(113)4^ 4€- ^(different color)* 7}*M 4^3-°^ 

^ -fMKm) ^) &<&Q<>\ tfl# °J*r(lll)l- S^SRr ^7.>oj H7 > ^43°1 &4. 
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< 33 > 41-7I -R-*i -^-^1(113)^ AS «I-t- a>A>^ #^ S^r Al^-^^S. ^*Kr 

—5- ^ t^Rr ^-711-4 ^7l#s] oi-f-cH^iq-. #71 ^-^^-^(113)^ A]z]-a] o_ 

S ^ ^*Kr -H-711- iE^r A^ O.S tiVA>^ ^-7) #4 ^-7l#^ £^-#3. o] =L<H 

<34> Aj-7] cfl^ <^Klll)^r ^#^(107) ^ #(109) il4 3.7)3, *\7j^o_ 

3- ^}*\7]^ *}^SLsL ^^*Vnf. ^7] tfl^^7>(lll)^ a]^ 

— -S- SH^TT ^-7l # <^7> A]ZV^ O.^ tiU}^ ^-7l# ^7}^ Ol -O^^lcf. 

A oM tfl #<£*}( 111)^ ^*Rr -8-711- <^7} HL^ A]Z|3 O.S tiVA]-^]-^ 

-^7l# <£t\3. o)^o]^r\. Aj-7i cfl^ ^(llD^r Aj-7] o.^ -^-^1(113)4 uj^ol -g-^^V 3} o. 
S Aj-7] cfl^ ^^(111)^ ^<2^ ^#3(107) vfls] 371^.1^- ^ 

<35> Aj- 7 1 ^cgA^ EP§^(107) $H1tt AS. ^ *1 ^ ^ ^ iSBl"(115), 

^•^(117)^ ^ ^^-(119)^] 5*4. ^7] ^ ^(117)^ cfl^i ^7>(H1)1- ol 

^A]7]7l $n *4x}&t±. Aj-71 tfY ^(117)£r #^5L ^*Vrf. olnfl, aJ-«. 3 

^(117)^ -^7l#, -^-7l# ££^r ^^fV ^-7l#4 -fMl- 0 l -^^^ £^-#5. ^ 

*r ^71 ^ SL:M-(115)€r ^-71 41- w. ^^(117)# ^.^>J1 ^#31(107)4 

<36> £ 2b D ^ £ 2c» %^^ ( £ 2b S £ 2c^ #7l#ol ol 7 }-£ ^ 7 ]^^ 

t^^o]^ l±a^fe JE^o]uf. #7}^o) ol7>£]^ ^ ^#^(107)tflofl ^^^>3l $1^ ^ 

(109) Afojofl oi^ cfl^ <y7.1-(lll)^ tiVrfl -^^^ ol^^l-Tfl ^cf. ole^ cfl^ ^7.]- 

32-13 



1020020067049 2003/9/27 

(111)3 o]^ a^J-o] Al4^o] ^vig- ^ c-icj. £ 2b^ *H1 371^ cfl^i 
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(111)7} is}*?- ^(10S)^o_S. o]-g-*V ^ iL^tf. 

<37> C]*H f -a ^o] <g oflofl o}«fl ^S.^ ^Eflo] ^<£aA ^7l<^^ C]i#efloH- ^<g^ 

< 38 > ^, ^^^(io7) ifl°fl <H*l<5>ji oi^ #(109) ^1 91^ Alaq-ai o.s ^7>X| 7>*1 
<M 0 ^7.>(111)1- t^V^CR), ^M(G), 5}-^(B)^ 7}Q <a*>§3. S^^-fr # 

djlJhg- ^o^jj-g. ^ ol^ ^ 7 ]°. o^7> lE^r A^O. jg. 

<39> JE*}-, ^#^(107) iJH ^^^>J7 ol^ #(109) 5U^ AjZ]-^ o.^ ^ 7 }*1 Afl^Kg. 7} 

*l*r tfl^ <y*Km)-» t*HKR), S^MKG), 4S^(B)^ 7>^l ^^l-i-s 

**r^ 3* €<2^ ^7)<3^ ^i#eflo]§ ^§ ^ oicf. a o > 71 tfl^o^Klll)^ A]z ^ 

<40> £ 3a ifl^l £ 3c tt oIN 4^ ^Eflo] *}7|^-§- ^^f-efloli- J& 

^£#^14. £3a xfl^l .£ 3c ^ *§Efl3 *]7l^ c]^#eflc>l7> 

<41> £ 3a» £ 3a^r ^7)^o] °]7}s\x) ^ ^-f 3 ^Bfl^ ^7l<^-^ ^ 

itJMt JiL^fe 5l#°W. -& Cfs ^ojj o^^V ^Efl^ ^71 ^ c]i#5flol 
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*1 °H, A oM ^ #q-(203)£: ^-71 #, Jf^*}*l 

*l^(203)£: #^3. ^ ^Cf. ojufl, AV 7 ] 5}^- 7^(203)^ ^7l#, ^ 

<43> ^1-71 ^ i^5T-(205)^r A o V 7l ^ # ^ ( 203 ) 'g- !±3L*}JL ^#^(207)4 

jl ufl^^ <a*>^°i ^^-(203)^ ^s]^ ^-i- ^l^m ^-a- 

<44> a o v 7 ] ^w. ^ ^.^sV(205) ^Ml^r 7Mt^d ^ °1*}£] «-(35, 400nm #)^g- 

7>^1 ^^^^ ^^(template, 207H ^^}J1 5*4. ^7} 1§#^(207) ^^]^ 4 

^7flS] #(209)^: ^t>lW-. £ ^HHH, #7] *£<£^2\ ^#^(207) ^ #(209)^ 3.7] 
tt 10-400nmS ^4. ^<S^^ ^#3(207) 4=-°] #(209)4 #(209) Aj-o] o) ^o] ^ o_ 

lOOnm o]^>5l a7l# £-_oq. 7 >^*>^ ^ 3711- taJ-e^Vi}. ^7} *4<£^9] ^ 

51(207)21 £<>lfe 10-1000^3. tbcf. 

<45> #(209) vflofl^ ^14^^ i£ 7 }7) AflAV-j- 7 M^ -B-^l -8-^1(213)^1- o^fl. 

-f*-*fl(213)£Hf Alz]-^ 0.3. cf^ a^ks. ^71^-ofl ^^>x^ -ft*} o-^l(213) 

^Sl^H SU^ tfl^ < ?]7>>(211)7> i^Hr 3*}<837} ^tilSlol Ojcf. 

<46> A o v 7l -H-^ -^1(213)^ Alz|^ o.S ^ #1 Alzl-al 0.5. *l-a- ^r^Kr 

ol^o^t}. ^, ^7] ^-^^-^1(213)^ Alzl-^ o.^ ^ ti>A>^ -*- 7 )# Al4^ 
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^ -5. 1*U>S>fe -B-7l# <y*> HL^- o_3 ^-i; a>A>^>^ ^-7l# <g7>3. °1^134. 

#71 tfl3i<a*K211)*f x\z$2\ o.s. ^ ^t^tt -8-711- <g*> o. S wj-g. «VA>§^ 

°7l# 9j7}jjL ol^o^t}. ^ oj^(2H)^ Aj-7] -B-^ -M(213)^ *]f>] ^^tt 3-° 

5 ^#t!:4. A o-7l tfl^ «a^(211)fe ^<a^^ ^§3(207) xflS] *(209)£] 5L7lJi4 ^ ^ 

Aj-7] ^<3^ ^#^(207) 3H1 ^HAi 3*1 *Kr Aj-«. ^ ^^(215), Aj-«- 
^-(217)^ ^ #-^(219)* S^tb4. Aj- 7 l Aj-«. ^^-(217)^: ^£ °M(211)» ^l-S^M 
^^fl ^1^, ig#^(207Hl 44 ^€ -g*13<H 5U4. #7] #^(217)£- ^ 

6 oltrfl, Aj-JjL ^^. ( 2i7)o. i= ^ ^ ^-7l#, o. 7 ] # 5 h 

■¥■71 #4 -°-7l#ol ^7fl^ ^ &4. ^7l ^ ^^-(215)^- #71 # 

^ *l^(217)-g- iLJLSKn. ^S^(207)2f S-sH^-O. cfl^ ^7>(211)#ol ^^-ofl Jf^s^ 

£ 3b 5 £ 3c» #2^, £ 3b U £. 3c£r ^7H>ol o} 7 }.^ tgjg.^ ^ 7 ^^ 
tqi#Bflo]§ IQ|^ 5.13014. ^7l#ol 9j7>5l^ ^4- ^1-^(207)^^1 ^^l3r>Jl *(209) 
4°H tfl^ SJ*K211)fe- #tfl ^-s^l ol^}7ll ^4. ole^*v ^7>(211)^ 
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<5i> a ^#^(207) vflofl ^^l^ji 0^ #(209) tb7M Afl^ 7].^ 

^ cfl^ °^K211)« t?i^(R), J^M(G), 4?H(B)-§- 7>^1 ^HH* ti J: 

A>f- ^ o. ^^Afl ^7i<^^ ei^#eflo)i- ^ saq-. °h , ^-71 tfl^«axi-(2ii)fe ^3 

<52> S *V > ^#^(207) i4W 01^ #(209) *V7M ^^-i- 7> 

*l^r cfl# SJ*>(211)* ^^(R), 2^H(G), s^dKB)* 7>^1 ^7>1-S. 

f^rt ^-f ^<3^ ^7l<^^ c^#3H« ^ $icf. olnfl, AV 7l tfl*l<^K211)^ *W 

^Sls. iR^ ^-fr *^«H €<M^- ^ flfe ^7]# <a*V HEfe ^3 0.5. s-^^j. 

<53> £ 4^ ^- ^7l<^-§- t^f-ElH 0} ^ y o V ^ ^^^>7l ifl*H 

<54> ^7i, 7>X|#Aj a-^ 7 l] £ fe ^o^o} ^^^o. ^|^ (i E^ 300). 

^-71 *1<£^ ^r^\ ^mcfl ^Pl^-nVoluj- =4* 7l^, oil 
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tt *}-?- ^^3- ^-^H 320). ^7} ^^flfe- 1^3^ HL 

<56> ^"71 ^1-^21 ^ofl, ^. 7 >^1 Afl^ "fr^ -fMl^ ^> 

5. ^^TT tfl^ <&X\^ S.^rS}^ £*V<83# ^^^(^ 340). oM, ^71 ^^>°J3^ 
71^1 7>°J" gc- 71^1^-^O.S. £ ^ofl ^ol^ ^ 014. jgc^ x^foja 

<57> t^ofl, a o V 7] ^7>oj3l- ^#^^1 E]^ofl ^$\°] A]2 

^ ^ #^)# ^^ls. -*f^*H ^^1^ ^71^^- cl^'efl 

°1# ^tW^ 360). 
<58> JE 5a ifl*l £ 5e^ £ #7l<^ ^^§3)oH ^fl-g.^ 

<59> £ 5a» %2zvM, ^7l^ ^f#, ^^cfl ^^1^, ^ ^r*K °fl?itfl t 

ifnl^-nVol ^aV^ ^ 71^(41)^- ^Hj^. 
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5L 5b« #2:^, #7] ^ 7^(41) 2l*M 3-7]°\ *(45)# #7l ^ 

*H1 H71S1 *(45)^ ^"71 71^1 <Sq-#3^(43)^r $^£.3.^ ^^cf. <#7] 
#(43)-^ ^ ^#-tt f^H ^^(Al)^ ^ o. S ) tiVcfl^ ^JliS. 

^ °<3=^ ^ 30-160 v^i ^^o^g. 7 >*>^ ^jh^-o-) AVsj-s)^ 4ias °l-§-s]b <£ 

^^m(Al 2 0 3 )5. 3^ ^, 7]^;(41)<H1 t^l^S °^^#(43) 

°1 ^^^i 10-200 nm^ #b #(45)°1 ^£t}. <#m}^% o]J%- 

«H 7} A] ^ ego* 3 7ll- 7>X]^ #(45)^: 7Mlfe ^ ^cf. 

£ 5a D ^ £ 5bSf ^AVSl-^o.^ tg^Q ^ °]*M 3.7]% 7^^ # 

* l^s] ^71^^- tq^eflolofl *fl-g-^ - oicf. zLeii4, £ 5a ^ 51 

5b2j- ^1 ^^-s}-^^ ^£ ?i7l<^ ^12:^1 ^^]7l 3£ ^^-8: 

7}^U 544. <4eM, 7H^-a] a7 i # ^ ^ 7Mb #SH igS.^ 

^^Hreplica: 47)1- *H^*H}. ^HHHtt ^7) 311- 3 ^V* ^^^>^o.u)- ( f- 

eH Hlb ^Vsl-l-^- &cf. , £ 5d°fl £a] *V «><^ ^oj ^ ^J=f- 

^ efll-^7l-(47)ofl ^<£^ ^a)^ tg#^(49)^ ^*Vcf. zfl^SH ; £ 5e 

ofl £Al^V ti>^ ^-o] efl#El 7>(47)1- ^]74^ ^*Hr *i<3^ 7M#A] ego* o]^ 

3711- 7Mb *(5l)-g- 7Mlb ^#^(49)# <2^- ^ ^q-. o]^ ^ o] 

^ 7Mb ^* ^ 
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< 66 > av^^v t,].^ ^-ol, ^71^-^ ^^eflo]^ 7>Al^-Aj eg <*] o] *}o] ( 40 o nm 

°1*>^1 AA ^fl^-^r ^7l«^^ c^l-3H« jr^aj o.s afl^ ^ Slcf. 

^A^AQ m^]^]A % £-*H* *M^4. ^71^-^ c^€3H£r 

<67> £ l!-^ ^7l<^-^ t^^M^ ^fl-g-^A^ CJ-A^ ^ ^ 
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